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synthesis or new complexes that will catalyze the ROMP polymerization reaction and to 
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systems know. The students involved in this work have gained experience in polymer 
synthesis, catalyst development und the fabrication of devices. 
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Final Report 

Polyarylenevinylene 

The ICI cyclohexadiene monomer has been used tn prepare pc4y(arylenevinylene) derivatives 

through a precursor route. The polyarylene vinylenes show interesting properties and sonic 

derivatives have been used to fabricate photoenutnng diodes. 

A general route to polynathphalcne vinykaies has been developed that is now being expanded in to 

the synthesis of block polymers. A simple route to substituted benzync precursors was developed 

and the resulting benzyncs were added 10 die ICI monomer. The adducts could be converted to 

benzobarrekne analogs by the treatment of the benzaldchyde aceial derivative with a strong base 

such as LDA. 

o    o 
H   Ph 

n'xy iMg 

2K(/Bu 
UN(CHMej)j 

*= -{CHjJsCHjor -(C^fcCHj 

The resulting benzobarrelenes could be polymerized to in high yields with a variety of ROMP 

catalysts. These living systems could be used to control the molecular weight and molecular 

weight distribution. 

carbenecatabst 
R*    eii2ci2 

The resulting soluble polymers could then converted to the soluble vinylenenaphthylcne with a 

variety of oxidizing agents, however DDQ was the most effective. 

DDQ 
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■(CH^rfCHj 
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The UV/Vis spectrum of ihe ftiUy conjugated derivatives displays a strong absorbance at 44X- 450 

nm, which demonstrates the formation o? an extended p-conjugation in the oxidized polymer after 

the dchydrogenati on. When excited at 440 nm, the fluorescence emission spectra of the conjugated 

polynirs show strong signals at 583 nm and 572 nm respectively. By visual observation, solutions 

of the conjugated polymers glow yellow orange under UV irradiation. In preliminary studies, 

electroluminescence devices have been fabricated by spin coating using these materials. A key 

finding was that good internal deciroluminescence quantum efficiencies of up to 0.05% could he 

obtained using an air stable Aluminum electrode. 

Derivatives that contain halogens as electron withdrawing groups have been prepared and 

converted to polymers. It has been found thai these derivatives can be used to tune the emission 

spectrum of the resulting polymer for example a polymer with red fluorescence has been reported. 

With support from another agency, this work has continued as a method fur the preparation of a 

variety of block polymers and related systems. A number of new methods of controlling die 

polymerizations were uncovered during this work and the mechanism of control was studied in 

detail with support of the NSF. 

New ROMP Catalysts 

Since ROMP polymerizarion has become an important method for the preparation or 

polyphenylenevinylcnc polymers, new catalysts mat are tolerant of functional groups arc required. 

Rhenium based heterogeneous catalysts have shown unusual stability in the past to functional 

groups. 

RO*Ro*»™F     fisJ 

OR 

Ph 
Pn 

O rPft 

Ron\_,_ 

Our group is involved in the development of well defined, soluble catalysts which was expected to 

show much better stability and selectivity. Although the complex was an active metathesis catalyst, 

it did not compete with early metal catalysts in terms of rate and late metal catalysts in terms of 

functional group tolerance. Further studies on this system were carried out at DuPnnL 
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